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(54) A cross-member for a motor-vehicle suspension system 



(57) A cross-member (2) for a motor-vehicle sus- 
pension system (1 ) comprises an extruded central body 
(3) and two side elements (4). The central body (3) is 
preferably formed in two symmetrical portions (3*) which 
are produced by the same extrusion die and are con- 
nected to one another permanently, for example, by a 



friction stir welding process. Mounting regions (7, 11) for 
the articulation of transverse arms (8, 1 2) of the suspen- 
sion system (1) and seats (11 ) for the fixing of devices 
for the regulation/adjustment of the suspension system 
(1) are formed integrally with the central body (3). The 
side elements (4) may have a box-like structure, may 
be extruded, or may even be produced by casting. 
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Description 

[0001 ] The present invention relates to a cross-nnenn- 
ber for a motor-vehicle suspension systenn, comprising 
an extruded central body and side elements which are 
formed separately and are then mounted on the central 
body. 

[0002] An object of the present invention is to provide 
embodiments of a cross-member for a motor-vehicle 
suspension system which have a modular structure and 
which can be produced at lower cost than cross-mem- 
bers of conventional architecture. 
[0003] A further object of the invention is to provide 
embodiments of a cross-member for a motor-vehicle 
suspension system, the structure of which can be opti- 
mized so as to permit a reduction in weight without 
thereby penalizing mechanical strength characteristics. 
[0004] Another object of the invention is to provide a 
cross-member for a motor-vehicle suspension system 
which has a central body suitable for housing the regu- 
lation and adjustment devices and the mountings for the 
suspension arms. 

[0005] This and other objects and advantages which 

will become clearer from the following description are 
achieved in full by a cross-member for a motor-vehicle 
suspension system according to the present invention 
which Is characterized as defined in the appended 
claims and» in particular, in that it comprises: 

an extruded ce ntral body, preferably with a geomet- 
rical configuration which is symmetrical with respect 
to a longitudinal vertical plane, and 
side elements which are formed separately from the 
central body and are then suitably fixed thereto. 

[0006] The invention will be described in greater detail 
below, purely by way of non-limiting example, with ref- 
erence to the appended drawings, in which: 

Figure 1 is a perspective view of a motor-vehicle 
rear suspension system comprising a cross-mem- 
ber according to the invention, 

Figure 2 is a perspective view of the cross-member 
of Figure 1, 

Figure 3 is a perspective view of a further embodi- 
ment according to the invention of a cross-member 
for a motor-vehicle rear suspension system. 

Figure 4 is a perspective view of the central body of 
the cross-member of Rgure 3, 

Figure 5 is a perspective view of an embodiment 
according to the invention of a cross-member for a 
motor-vehicle front suspension system, 

Figure 6 is a perspective view of the central body of 
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the cross-member of Figure 5, and 

Figure 7 is a perspective view of a further embodi- 
ment of the central body of the cross-member of 
5 Figure 5. 

[0007] With reference to Figure 1, a motor-vehicle 
rear suspension system, generally indicated 1 , includes 
a transverse load-bearing element or cross- member 2 
comprising a central body 3 which, according to the in- 
vention, is produced by extrusion, and two side ele- 
ments 4, each associated with a respective wheel of the 
vehicle (not shown). 

[0008] The central body 3 comprises two portions 3' 
which are symmetrical with respect to a longitudinal ver- 
tical plane x-z of the motor vehicle and which can be 
extruded integrally with the body or separately, and then 
joined together. 

[0009] Outer lateral ends 5 of the two portions 3* of 
the body 3 are arranged for the fixing of the respective 
side elements 4 of the cross-member 2. 
[0010] Vertical rear walls 6 of the portions 3' of the 
body 3 have mounting regions 7 for the articulation of 
the inner ends of rear transverse arms 8. The opposite 
ends of the said arms are articulated to brackets for the 
connection of respective rear wheel-carriers 9 (of which 
only the left-hand one is shown in Figure 1). 
[001 1] Similarly, front vertical walls 1 0 of the portions 
3' of the body 3 have respective mounting regions 11 for 
the articulation of the inner ends of the front transverse 
arms 12. The opposite ends of the arms 12 are also ar- 
ticulated to the respective wheel-carriers, on sides lon- 
gitudinally remote from the points of articulation of the 
rear transverse arms 8. 

[0012] The left-hand wheel-carrier 9 (and also the 
right-hand wheel-carrier, in symmetrical manner) is also 
connected to the chassis of the vehicle (not shown) by 
means of a shock-absorber 1 3 and a longitudinal bar 1 4. 
[0013] Finally, it is shown a stabilizer bar 1 5, the ends 
of which are connected to the shock-absorbers of the 
suspension system and which is also secured to the side 
elements 4 of the cross-member 2 by means of U-bolts 
(not visible in the drawing but known perse to a person 
skilled in the art) which may be formed integrally with 
the respective side elements of the cross-member, or 
mounted thereon. 

[001 4] With reference to Figure 2, which shows solely 
the cross-member 2 of the rear suspension system of 
Figure 1 , with the central body 3 and the two side ele- 
ments 4, the structure of the body 3 has a plurality of 
stiffening ribs 1 6 which, naturally, may have shapes and 
dimensions selected in dependence on the required de- 
sign specifications. 

[0015] Also shown are the ends 5 of the central body 

3 which are intended for the fixing of the side elements 

4 and the rear and front mounting regions 7 and 11 for 
the articulation of the inner ends of the rear and front 
transverse arms 8 and 1 2, respectively. These mounting 
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regions may be either of the type shown in Figures 1 
and 2, with a single opening, or with two coaxial open- 
ings formed in longitudinally spaced-apart parallel walls 
to constitute a cylindrical seat for the engagement of an 
articulation pin connected to the inner end of the respec- 
tive arm. 

[0016] The vertical rear walls 6 of the central body 3 
have respective prismatic seats 1 7 for the mounting of 

optional cam devices (known perse and not shown) for 
the adjustment/regulation of the suspension system. 
[0017] According to the invention, the central body 3 
is produced by extrusion, advantageously of metallic 
material (preferably a light alloy based on aluminium or 
magnesium) or of thermosetting plastics material (op- 
tionally filled with reinforcing fibres). 
[0018] Although, in the embodiment shown in Figures 
1 and 2, the extrusion axis is vertical (z axis), insofar as 
the design of the central body allows, different extrusion 
axes may be adopted, in particular, axes perpendicular 
to the vertical axis, for example, a transverse axis (y ax- 
is) or a longitudinal axis (x axis). 
[0019] The symmetrical structure of the central body 
3 with respect to the plane x-z renders the separate pro- 
duction of the two portions 3' particularly advantageous 
and, since these portions 3' are identical to one another, 
they can be produced by the same extrusion die. The 
advantage of production in two separate portions is sub- 
stantially that it is possible to use a die of smaller dimen- 
sions than for an integral production of the two portions 
3* of the body 3 (halved dimensions in this embodiment). 
[0020] Similarly, if there is further symmetry with re- 
spect to other planes (for example, with respect to a ver- 
tical transverse plane) the portions 3' may be further split 
into identical sub-portions such that they can be pro- 
duced by extrusion with the use of the same die and 
then assembled to form the central body 3. 
[0021] If it is selected to produce the central body in 
separate portions, the two portions 3', or possibly a larg- 
er number of sub-portions, may be connected rigidly in 
various ways, for example, by gluing. Connection by 
welding by the technique known as friction stir welding, 
which offers the advantage of avoiding degradation of 
the material in the connection regions between the var- 
ious portions is, however, preferable. 
[0022] In the embodiment of Figures 1 and 2, the side 
elements 4 of the cross-member 2 have a box-like struc- 
ture made of sheet metal (preferably steel or aluminium) 
or of plastics material. This structure is particularly suit- 
able for production in the form of two facing half-shells, 
that is, a lower half-shell and an upper half-shell, by 
means of a process which preferably comprises the 
steps of: 

preparing a semi-finished product having two inte- 
gral portions each having a predetermined half- 
shell shape, 

folding over the semi-finished product along at least 
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one predetermined line so as to arrange its portions 
facing one another, and 

stabilizing the two half-shell portions, for example, 
5 by fixing them together by welding, gluing, or rivet- 
ing along an edge portion so that they remain facing 
one another. 

[0023] Figure 3 shows a further embodiment of a 
10 cross-member 2 for a motor-vehicle rear suspension 
system in which the central body 3, which is produced 
by extrusion along the vertical axis also in this embodi- 
ment, differs from that of Figures 1 and 2 in the shape 
of the ribs 1 6 in its outer side portions, and in the shape 
15 of the ends 5 which engage the side elements 4 of the 
cross-member, as can be seen more clearly in Figure 4. 
This figure also shows, by broken lines, the line along 
which the two portions 3' of the central body are Joined 
when they are produced separately. 
20 [0024] In the embodiment of Rgure 3. the side ele- 
ments 4, like the central body 3. also have a ribbed struc- 
ture produced by extrusion. In particular, these elements 
comprise, respectively: 

25 - fixing portions 20 having a plurality of seats 21 for 
the insertion of elements for fixing to the chassis of 
the motor-vehicle, and 

arms or limbs 19 which connect the portions 20 to 
30 the central body 3. 

[00215] The fixing portions 20 are produced by extru- 
sion along a vertical axis so as to permit integral pro- 
duction of the seats 21 with vertical axes. However, the 

35 connecting arms 1 9, the cross-sections of which have 
curved profiles in transverse vertical planes, can be ex- 
truded solely along a longitudinal axis. The side ele- 
ments 4 are consequently produced by extruding the 
arms 19 and the fixing portions 20a separately and fi- 

^0 nally joining each arm to the respective fixing portion by 
one of the methods described with reference to the join- 
ing of the two portions 3' of the central body. 
[0026] With reference to Figure 5, a further embodi- 
ment of a cross-member according to the invention 

45 which is suitable for use for a motor-vehicle front sus- 
pension system, has side elements 4 which are pro- 
duced by casting and are attached to the respective por- 
tions 3' of the extruded central body 3 (in this embodi- 
ment by screws 22). 

50 [0027] The body 3, as specifically shown in Figure 6, 
preferably has the shape of a shell which is open longi- 
tudinally and is closed at the top and at the bottom by 
two walls 23a and 23b, respectively, and at the sides by 
two vertical walls 24. As well as being connected by the 

55 vertical walls 24, the upper and lower walls 23a and 23b, 
which extend paralliel to one another, are also connected 
to one another by means of stiffening ribs 16 which are 
preferably thinner than the walls, in order to limit the in- 
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crease in the weight of the cross- member. 
[0028] When the centra! body 3 is extruded in two sep- 
arate portions 3', as in the embodiment of Figure 6, and 
also in that of Figure 7, which shows a construction var- 
iant of a central body for a front cross-member, both of 
the portions 3' have a further, inner vertical wall 25 on 
which the joint 1 8 is formed for the assembly of the two 
portions to form the body 3. 

[0029] In the embodiment of Rgures 5 and 6, the up- 
per and lower walls 23a, 23b comprise an inner portion 
having an arcuate profile, viewed in section in trans- 
verse vertical planes, and flat lateral end portions. In the 
variant of Figure 7, on the other hand, the walls 23a, 23b 
are completely flat, thus defining a parallelepipedal 
shell. 

[0030] In both of the embodiments of Figures 5 to 7, 
the walls 23a, 23b have flat extension portions which 
project laterally relative to the vertical walls 24 to define 
the ends 5 for the fixing of the side elements 4, and in 
which holes are formed for the insertion of the screws 
22. 

[0031] Ribbed support elements 26, formed directly 
by extrusion with the portions 3' of the central body 3 on 
the flat lateral portions of the upper surface 23a, in the 
vicinity of the ends 5, contain longitudinal cylindrical 
seats 27 for the insertion of the screws for the fixing of 
the steering box (not shown). 

[0032] Given the curved shape of its cross-section, 
the central body of Figure 6 can be extruded solely along 
the longitudinal axis. An embodiment with a straight 
transverse shape such as that of Figure 7, on the other 
hand, can also be extruded along the transverse axis, 
by suitable modification in the shape of the seats for the 
fixing of the side portions 4 and of any additional devices 
(such as the steering box) to enable these seats to be 
produced integrally with the body 3. 
[0033] The production ofthe central cross-member by 
extrusion, in accordance with the Invention, rather than 
conventionally by casting, offers a series of advantages 
such as: 

the ability to achieve greater dimensional accuracy 
without the need for further machining operations, 
since extrusion is a sufficiently accurate process, 

the absence of blowholes in the material and hence 
greater structural strength and greater reliability of 
the cross-member, 

the ability to produce ribs having shapes and thick- 
nesses which can vary within ranges large enough 
to permit the actual production of the structures de- 
rived by optimization calculations at the design 
stage, and 

the ability to produce the mountings for the suspen- 
sion arms and the housings for the devices for the 
adjustment/regulation of the suspension system 
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and for any other devices (such as the steering box 
in case of a front suspension system) directly during 
the extrusion process. 

s [0034] Further advantages result, according to the in- 
vention, from the production of the central body in two 
separate portions and from the joining of these portions 
by welding by the so-called friction stir welding tech- 
nique; this in fact produces an assembled structure hav- 
10 ing strength and stiffness characteristics comparable 
with those which would be achieved by production in a 
single piece, but with lower production costs, by virtue 
of the fact that it is possible to use extrusion dies of 
smaller dimensions. 
15 [0035] The production, according to the invention, of 
two side elements which are separate from the central 
body also offers ail of the typical advantages of modular 
structures such as, in particular: 

20 . the fact that the side elements can be produced by 
methods to be established from time to time on the 
basis of economic analysis or design specifications 
and other than the extrusion method used for the 
central body, 

25 

the fact that different side elements, corresponding, 
for example, to different models of motor vehicle, 
can be mounted on the same central body, and 

30 - the fact that it is no longer necessary to replace the 
entire cross-member in the event of breal<age or 
damage limited purely to the side elements or pure- 
ly to the central body of the cross-member. 

35 [0036] Naturally, the principle of the invention remain- 
ing the same, embodiments and manufacturing details 
may be varied widely with respect to those described 
and illustrated purely by way of non-limiting example 
without thereby departing from the scope of the inven- 
^0 tion as defined in the appended claims. 



Claims 

45 1 . A cross-member (2) for a motor-vehicle suspension 
system (1), of the type comprising a central body 
(3) and two separate side elements (4), character- 
ized in that the central body (3) is an extruded body. 



50 2. A cross-member according to Claim 1 , of the type 
in which the central body (3) comprises at least two 
portions (3') which are symmetrical with respect to 
a plane of symmetry containing the extrusion axis, 
characterized in that the portions are produced 

55 separately with the use of the same extrusion die 
and are then joined together. 

3. A cross-member according to Claim 2, character- 



EP 1 270 374 A2 



15 



20 



35 



40 



4 



7 



EP 1 270 374 A2 



8 



ized In that the portions (3') of the central body (3) 
are welded together by the so-called friction stir 
welding process. 

4. A cross-member according to any one of the pre- 
ceding claims, of the type comprising mounting re- 
gions (7, 11) for the articulation of transverse arms 
(8, 1 2). characterized in that the mounting regions 
are formed integrally with the central body (3). 

5. A cross-member according to any one of the pre- 
ceding claims, of the type comprising seats (1 7) for 
the fixing of devices for the regulation/adjustment 
of the suspension system (1), characterized in 
that the seats are formed Integrally with the central 
body (3). 

6. A cross-member according to any one of the pre- 
ceding claims, of the type which can be used for a 
front suspension system (1 ) of the motor vehicle, 
characterized in that seats (27) for the fixing of the 
steering box are formed integrally In the central 
body (3). 

7. A cross-member according to any one of the pre- 
ceding claims, characterized in that the side ele- 
ments (4) have a box-like structure. 

8. A cross-member according to Claim 8. character- 
ized in that the side elements (4) of box-like struc- 
ture are produced in the form of two facing half- 
shells by a manufacturing process which preferably 
comprises the steps of: 

preparing a semi-finished product having two 
integral portions of predetermined half-shell 
shape, 

folding over the semi-finished product along at 
least one predetermined line so as to arrange 
its portions facing one another, and 

stabilizing the two half-shell portions, for exam- 
ple, by fixing them together by welding, gluing 
or riveting along an edge portion so that they 
remain facing one another. 

9. A cross-member according to any one of Claims 1 
to 7, characterized in that the side elements (4) 
comprise at least one extruded portion (19, 20). 

10. A cross-member according to any one of Claims 1 
to 7, characterized in that the side elements (4) 
are produced by casting. 

11. A cross-member according to any one of the pre- 
ceding claims, characterized in that the central 
body (3) is made of material which Is suitable for 



being subjected to an extrusion process, and which 
is to be selected from a metallic material such as an 
alloy based on aluminium or magnesium, and a 
thermosetting plastics material, preferably filled 
5 with reinforcing fibres. 
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(54) A cross-member for a motor-vehicle suspension system 



(57) A cross-member (2) for a motor-vehicle sus- 
pension system (1) comprises an extruded central body 
(3) and two side elements (4). The central body (3) is 
preferably formed in two symmetrical portions (3') which 
are produced by the same extrusion die and are con- 
nected to one another permanently, for example, by a 



friction stir welding process. Mounting regions (7, 11 ) for 
the articulation of transverse arms (8, 1 2) of the suspen- 
sion system (1) and seats (11) for the fixing of devices 
for the regulation/adjustment of the suspension system 
(1 ) are fonned integrally with the central body (3). The 
side elements (4) may have a box-like structure, may 
be extruded, or may even be produced by casting. 
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